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It is not necessary to give a complete bibliography of the
work done on the subject of symbiosis. References to the
more important articles can be found in the paper of A
Schneider.* The principal papers of B. Frank, who hasme
doubt done more than any other observer on this subject, cas

be found in the Berichte der deutschen botanischen Gesel
schaft, 1890, 1891, and 1892.
Wabash College, Crawfordsville, Ind.
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Figs. 1, 2. Base of aeriai and subterranean stems of Corallorhiza inss
R, Br.

¥igs. 3-9. From Corallorhiza multi flora Nutt. o

Fig. 3. Base of aerial and subterranean stems. Fig. 4. Longisection &
root-stock; «#, old leaf not yet broken away; 4, ¢, remains of leaves that haw
broken away; 4, papilla with trichomss, ¢; ¢, axial bundle; f, large cells &%
taining raphides. X 480. Fig. 5. Cells of cortical tissne, with hypha, tass
from the tip of the stem where they contain but few hyphz; 4, enlarged 8%
clews, Fig. 6. One of the rudimentary bundles of the stem; 2, general
shegtb; b, xylem; ¢, phloem; & fundamental tissue. X 750 Fig 7 -
mains of a leaf, 7, with trichom s, 4. X 750. Fig. 8. Papilla a, with &
chomes, 4. X 750. Fig. 9. Transection of root-stock; a, papilla with I
chomes; #, cell with raphides: ¢, general buudle sheath; «, collateral Abro-vss
lar bundle with an unusually regular arrangement. X 4%0.
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(eorge Vasey: a biographical sketeh.
WM. M. CANBY AND J. N. ROSE.'

WITH PORTRAIT—PLATE XVIIL.

On the first of April, 1872, Dr. George Vasey was appomz
Botanist to the Department of Agriculture. For :wcnt.)"‘ld
vears he continuously held this position with credit t0 .
as well as to the advantage and satisfaction of the govel

ment and of his botanical confreres. The life of 08¢

*Ball, Torr
Tt 1s pro

%::t: ﬁked Me to gather together what data I.could regarding b
tion ymsugg&‘?‘on th}s article is published jointly as it avoids
1888 whe. 2400 with Dr. Vasey, while most intimate, 0ol

more than 30 Years.-_)}, §9 %I.Joyed an acquaintan P
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it will surprise many to learn that George Vasey was not a
native of this country. He was born near Scarborough, Eng-
and, on the twenty-eighth of February, 1822. In 1823 his
PIENES came to this country and settled at Oriskany, Oneida
Lounty, New York, not far from the birthplace of Asa Gray
Wio was then a lad at school. He was the fourth of ten
children; and his father, a steady, excellent man, probably did
the best he could when he provided him schooling up to the
ie of twelve. He had been, however, a good scholar and by
that time had advanced sufficiently to have acquired some
towledge of algebra and a good foundation in Latin. He
oW became employed in a store as clerk, in which occupa-
“0n he continued for several years at Oriskany and the
Teighboring village of Pleasant Valley. When between
::lvc and thirteen, he became interested in the study of

ﬁ“{:ngoz}l; means of Mrs. Lincoln’s ‘‘Elements of Botany,” a
Not hav: Well known to the older botanists of the country.
.y AvIg thf? neans to purchase this /Ze copied it entire.
. : » SO early manifested, was throughout
fellow-be hf‘.’ h',s One great passion. His first meeting with a

"-D0tanist is best told in his own words. “‘I remember
* O day as I was standine in the doorway of the
4 gentleman approaching who stooped down and
sto0d e hel:i)wer from the sidewalk. Coming to where I
- | re l'ug tl}e plax}t and asked me if I knew the.name
% vou 1. pliec, YCS,.. It 1s a buttercup.” ‘Well,’ said he,
b9tan1cal name? ‘Yes,' I replied, ‘itis Ran-
We htered the This was probably more than he had expected.

invited me to visit him,

Morning. 1 » as L had considerable leisure early
o the & 'soon t?efgan to collect and preserve specimens
ith 11, € Vicinity and finally made frequent trips
Nl T became well acquainted with the flora

im I was led into correspondence
Dr. Asa Gray. Ibecame much in-
X which was largely represented in
Cted extensively, furnishing speci-
WE€y of Rochester, Dr. Torrey, and
Carey, then of New York, who after-

le on the genus Carex for an early
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edition of Dr. Gray's Manual. 1 should also add the named
Dr. H. P. Sartwell of Penn Yan, New York, with whom !
made large exchanges. Ultimately my correspondents in-
cluded also Mr. S. T. Olney of Rhode Island and Prol
Daniel C. Eaton of New Haven, Conn.”

When twenty-one years of age, having already graduatet
at Oneida Institute, he decided to study medicine and for
this purpose attended three courses of lectures at the Berkshie
Medical Institute, at Pittsfield, Mass., from which he grade
ated in 1846. While doing this he was obliged to suppr
himself by teaching school. It was during this time that h
first made the personal acquaintance of Prof. Dewey, at that
time the leading caricographer of the country. Immediate)
after graduation he spent a few weeks at the College of Phy-
. Sicians and Surgeons, in New York City. It was at this i
that he had the advantage of personally knowing the two pE
eminent botanists of America, Doctors John Torrey aﬂC.l A
Gray, and from this time they were his life-long frien
About Christmas of this year he married Miss Scott, of Ons
kany, and settled at Dexter, New York, where he commeit
the practice of his profession. In 1848 he removed Wltbl:
wife and child to [llinois, where, at Elgin and Rillg""o‘)d"-
pent eighteen years of his professional life.  Very eaﬂ}d:
1866 his wife's feeble health compelled him to seek the @l g
climate of southern [llinois, where, however, she soof died, i
he did not long remain. Throughout all these years ﬁf:”d
the rich botanical region of central New York, and altef et
almost throughout the prairies of Illinois, he had Connnast‘
the study of his tavorite science, making those
ful collections which have so enriched the older
our country, and extending his botanical correspond
It included all the active workers in the science.
late Dr. E"gelmann, especially, he received mucC
also came in pleasant contact with a number of ac
bOtanlStS, among whom were the excellent Mr. Beb Az B
W. Powell now head of the U. S. Geological Survel: o
N. Patterson and Mr. S. A. Forbes. These ge"tlementﬂ
others, such especially as Dr. J. A. Sewall and me‘[llin‘
N iber, were instrumental with him in forming thcdcy,e
idz:ltral History Society, of which Dr. Vasey Was me £
H,Toward the close of 1867 he was again happily CTM

'5 Second wife was the widow of surgeon J ohn W-

ence ¥
From tie
h aid, and ¥
tive ¥
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and daughter of Dr. Isaac Barber, of New York. Soon after
he met with a crushing financial disaster, largely dependent
upon an imperfect title to his property. It was just at this
time that Major Powell was organizing his Colorado Expedi-
tion for 1868, and he desired to have Dr. Vasey accompany
him as botanist. The devotion of Mrs. Vasey, who took
entire charge of his young family and of his entangled finan-
cial affairs, enabled him to accept this tempting offer. The
eXpedition did not get under way until June, 1868. By the
third of July it had reached Cheyenne and he had already
collected one hundred and hity species. On the twenty-first
he Wrote enthusiastically of his prospects and of the country,
speaking of Denver as a “‘marvel of a place,” having ‘‘a pop-
ulatnon’of fhive or six thousand and many good brick business
h.ouses!'. He returned in December with a splendid collec-
“0n which has enriched and enlarged several of the best
herbaria of the country.  He had now wholly given himself
“p to botan!cal pursuits.  For a year he was associated with
B:)‘;?:iﬁ'»;f”Rlliy. in the editorship of the ‘“Entomologist and
Natura] 'HIi’SUtollShel\c/iI at St. I.,oms, and was alio curator of the
ity of I"inoisry e useum in the State Normal Univer-
e » Which position he resigned to become the
of Agriculture and Curator of the

containing most valuable material, was in
of little use. Under Dr. Vasey's wise and
at(i)on it has become of vast extent and of
g, : Vercoming by patient effort the lack of
e ation of those in high oﬁ%ce):vio thought it a waste of
i s zlidvance the sciences which wait upon and
 Make his divgisi ulture, he finally obtained adequate means
Dq,mmem H‘_Oﬂ one of the most active and useful in the
lection ' IS first work of general interest was the col-
Cﬂltehma] E '

Purpose.  This collection contained
of the woods of our country, each
anied by one or more herbarium
» fruits and leaves. It was a valuable
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and instructive exhibit and paved the way for a better study
and increased knowledge of the forest wealth, with which o
country has been so richly blessed and which our people have
so wantonly wasted.

~ But his crowning work was undoubtedly the building up o
the great herbarium. In it are preserved the specimens cok
lected in the various government surveys, and to these ae
added a vast number obtained by exchange and purchase, by
gift from foreign governments and by collections from the
remoter regions of the United States and Mexico made by
the special collectors of the division. The collection of
grasses from North America is probably the richest to b
found anywhere. Of these alone there are nearly 1500
sheets. A great part of these he not only named but labelled
and mounted; and it is in the study of the Gramine® &
represented in North America that he has done pf-’f"h“
service to American botany. * It will perhaps be a surprise i
many to know that before he took up the grasses as a s
cialty he had collected and studied mosses extensively.
late years, however, he devoted all his spare time o the
Graminez.

The result has been that his writings have been most |argely
upon grasses and forage plants. His most important pape |
In an agricultural point of view is probably the special bull;:
tin on the agricultural grasses of the United, States P

1889 a new, revised, and enlarged edition was publis
has been in great demand. He published several ot
tins treating of grasses from a practical standpoint,

those &
pecially important being numbers 1, 3 and 6, of the Botanic®

W : NS - 0d
Division. He contributed numerous scientific paper "~

sFasses to botanical journals. In 1891, at the earnest sokl:
tathn of many correspondents as well as to carry m.!ta )
cherished wish of his own, he began the prep AT
monograph of North American grasses. Lhis was P we
amidst the pressure of many official duties and Eermpsf&
somewhat hastily published. The first part was 'Ssu;dod“
ruary 25, 1892, and the second was being rapidly pus. hos"
Wds not finished at the time of his death. The work

| . o
CVET, 1S so advanced that we may hope for its earl{th"

tion and publication. But larger and more IMPOT

ftihl: was his .Illustrations of North American f;fasscs' of ¢
rSt volume, issued in two parts, treats of the Grasse
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Suthwest,” and the second volume of the ‘‘Grasses of the
facific Slope.” The second part of the latter is still in press.
Alew months before his death, Dr. Vasey began to describe
the new but unpublished grasses which had been accumulating
n the herbarium for many years. This work was completed
s than a week before he died.

In the year 1888 Dr. Vasey succeeded in bringing to the
ittention of Congress his long cherished scheme of establish-
"5 BTS experimental stations in the arid and semi-arid re-
#005 of the west. With the assistance of the late Senator
P‘"ﬂ}b and others, an annual appropriation of $40,000 was
btained for the Botanical Division. This allowed for con-
. In the scientific force at the herbarium and
S‘t&"d‘“g out of botanical expeditions. The chief object
s f‘PPfOprlatlon, however, was the establishment of the
'orkshigxgzrlmeptal Station at Garden City, Kansas. This
It was Dy \?" du:ec.tly under the charge of Dr. J. A. SGWE}“.
0d intrody ase)’ S1dea to experiment here with both native
ad fora ecel SPECies for the purpose of obtaining grasses
Mdiangwhp aq.ts,adﬁptefi to the region west of the IOOt.h

“I€irrigation is not practicable. These experi-
been made without irrigation and the result

for a grass named Vaseya by Prof. Thurber.

'C“’as. Properly merged in Muhlenbergia.
Mogmaux bas named a Cucurbitaceous plant
any species also bear his name.

' VaS?Y received the degree of M. A. from the

Those connected with
the pleasant relations
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he sustained with them. While conscientiously efficient and
firm in his duties, his sweetness of disposition made him be:
loved by all. To the narrowing circle of the older botansts
who have so long known him and cherished his friendship
his loss comes with peculiar force. Few of the Amerca
botanists now living have been in touch with a larger circie
of friends and correspondents; and some of these have bees
and always will be pre-eminent in the science.

Dr. Vasey died at Washington on March 4, 18093, alters
severe illness of only three days. He leaves a widow and six
children.

The following resolutions were passed by the officers o
the National Museum at a meeting held on March 6th:

In the death of Dr. George Vasey the National Museum has lost a faithful aeé
efficient officer, and the science of botany an able and indefatigable WOfk"
As botanist of the Department of Agriculture and curator of the Nat
Herbarium for twenty-one years, Dr. Vasey’s name has become known {0 3
botanists throughout the world and his contributions to science formad | A
pensable part of the working library of every botanist. His familiarity ':h
the flora of all parts of the United States, especially with the plants of :
great west, was unrivaled and caused his opinion to be sought and fe8p e
upon all critical questions relating thereto. He was the recognized authority ¥
this side of the Atlantic in the important department of grasses, e
cations relating to these have great economic as well as scientific valge. in the

Dr. Vasey was uniformly gentle and kind, manifesting a warm mte-{&:;]u&
progress of younger botanists and beginners, always ready to give his

time and counsel§ to those who went to him for assistance, and many coOraf®
now well knpwn in the science owe their success in large part to the &
ment and stimulation received from him. In this way the circleo o and %
was muc§ wider than would be naturally inferred from his quiet lite

and 02¥

confinement to a single post of duty.

Tp the world at large Dr. Vasey was distinguished for his modest \ mod
trusive character, his kindly disposition, and his genial maumt.?l’?‘-l - il ¢
usband and father, an estimable neighbor and a good citizen, his 105

h
de?ly felt by all who knew him. Therefore. —
esolved, That the sympathies of the officers of the National

g::im;,”nian Institution be extended to the widow and .family Ofb t!l;e
that a copy of this minute and resolution be transmitted to tA%

Similar resolutions were passed by the scientific €0

the Department of Aor; |
. griculture. : o
The followmg bibliography was prepared by Miss Josfp.hc"r

&. Clark, of the Botanical Division, Department of AET
re.

aseu
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1870.

ipnng flowers. Amer, Entomol, & Bot. 1. 183-184.

he soft maples. Amer. Entomol. & Bot. 1. 184-186.
:’ho i study botany. Amer. Entomol. & Bot. IT. 186.
R:d-root, (Sa,ng“inafia Canadensis.) Amer. Entomol.
SIS ACorchs Canadensis.) Amer. Entomol. & Bot. 1

g Bot 1
. ‘87¢-‘ﬁ
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The grasses. Amer. Entomol. & Bot. 1. 188-189.

Editorial jottings. (Plants of southern Illinois.) Amer. Entomol. & Bot. 1.
191,

The common Virgin’s Bower, (Clematis Virginiana L..) Amer. Entomol. &
Bot. 1. 216,

The herbarium. Amer. Entomol & Bot. 11. 215-216,

Pulsatilla. Amer, Entomol. & Bot. 11 216-217.

How to study the grasses, Amer. Entomol. & Bot. 11. 219-220.
Ihe flowering Dogwood. Amer. Entomol. & Bot. . 221.

Our cultivated grasses. Amer. Entomol. & Bot. 11. 222
The Honey Locust. (Gleditschia triacanthos L.) Amer. Entomol. & Bot. 1r.
322-223,

The woody Compositz. Amer. Entomol. & Bot. 11. 223.
The oaks, Amer. Entomol. & Bot. 11. 249-250,
The roge. Amer. Entomol & Bot. 11. 254.

Urigin of prairie vegetation. Amer, Entomol. & Bot. 11. 277.

Th'“;‘ks- Amer. Entomol. & Bot. 1. 280-282,

&&‘;nlcal misceuany“‘massiﬁcation of the oaks. Amer. Entomol. & Bot. 11
-2 3
:::"‘men'can Holly. (Ilex Opaca.) Amer. Entomol. & Bot. 1. 283-284.
;‘ plmts'QsaXifmga Forbesii. Amer. Entomol. & Bot. 1. 288.

n ;::glm Pentstemon, (Pentstemon digitalis Nutt.) Amer. Entomol. & Bot.
Our natjye oaks

Amer. Entomol. & Bot. . 311-313, 375-377.
€. Amer. Entomol. & Bot. 11. 377.

1874,

REDOrt of the bogan: .
: e (1 ' Commis, of
Aric. for 1872, (InU. S, Dept. of Agric. Rep. of the Co

PP. 159-179. Washington, 1874.)
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18717.

Some Oregon Graminez. DBot. Gaz. 11. 126.
Report of the botanist. (In Dept. of Agric. Report of the Comm. for 15%

PpP- 73-74. Washington, 1877.)
Botany at the Centennial. Field and Forest 11. 142-144.

1878.

Graminez. (In U. S. War Dept. Rep. U. S. geol. surv. G. M. Wheelir
in charge, vi. 281-297. Washington, 1878.)

Poa Lemmoni n. sp. Bot. Gaz. 1. 13.

Additions to and corrections of the Catalogue of forest-trees of the Unitet
States, Bot. Gaz. 111. 97-98. |

1879. v

Panicum littorale n. sp. Bot. Gaz. 1v. 106.

Vasey, Geo., and Collier, Peter. Report of the botanist and chemist @
grasses and forage plants, (In U. S. Dept. of Agric. Rep. of Comm. for 1578
PP. 157-194. Washington, 1879.)

1880.

Report of the botanist on grasses. (In U. S. Dept. of Agric. Rep. of Cons
for 1879. pp. 349-350. Washington, 1880.)

1881.

Trichostema Parishi Vasey. Bot. Gaz. vI1. 173.
Calamagrostis Howellii n. sp. Bot. Gaz. vi. 271.

Alopecurus saccatus n. sp. Bot. Gaz. VI, 290
p . az. VI, 290. TPW

Some new grasses— Melica Hallii, Sporobolus Jonesti, Poa pt
Bot. Gaz. v1. 296-2¢8,

Report of the botanist. (In U. S. Dept. of Agric. Rep. of Com®
PP. 375-386. Washington, 1881.)

far Iﬁ'—

1882.

Some new grasses—Poa pulchella, P. Bolanderi, Stipa Parishil
. VIL 32-33.

* Notes on N. American grasses, based on Mr. Bentham's recent
Graminez. Amer. Nat XVI. 322.

Some new grasses—Muhlenbergia setifolia, M. gl

Bot, (2

papet ®

£olia 5
omerata var. previt

sylvatica var. Californica. Bot. Gaz. vii. 92-03. treal ﬂ"
SeThe coniferous trees of the United States and Canada. me

Pt. 5, 1882, Reprinted in Amer. Journ. For. . o, for (9
mm.

Report of the botanist. (In Dept. of Agric. Rep. of the %
PP- 231-255. Washington, 18%2,)

1883. : :

New western grasses. [A list of 29 names.| I pPag® W”hm‘:.h
New species of gfass&e'-—AGrostls tenuis, A. humilis. Bull. Tor™
D. C. Bull Torr, +°
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Note on Cyperus refractus, Eng. Bull. Torr. Club, x. 32. |
Two new species of grasses—Stipa stricta, Aristida Palmeri. Bull. Torr.
Chab, x. 42-43.

New species of grasses—Sporobolus Wolfii, Danthonia intermedia. Bull,
Torr, Club, x. 52,

The grasses of the United States. Bot. Gaz. v, 319.

New species of grasses—Agropyrum Scribneri, Sporobolus Buckleyi. Bull.
Torr, Club, x. 128-129.

Report of the botanist—Grasses of the Great Plains. (In the U. S. Dept. of
Agric. Rep. of the Comm, for 1883. pp. 8398. Washington, 1883.)

1884.

Agricultural grasses of the United States. pp. 144, 8°. Washington, 1884.
A0ew grass—Ammophila Curtissii.  Bull. Torr. Club, xt. 7.

Schedule of North American species of Paspalum. Bot. Gaz. 1x. §4-56.
A\ new species of grass—Cathestechum erectum. Bull. Torr. Club, xI.

37-38,
A new Aristida—-Aristida basiramea.

Bot. Gaz. 1x. 76-77.
Notes on Eriochloa

Bot. Gaz. 1x. 06-97.

“:’:Wles of grasses —Panicum Chapmani, P. Hallii. Bull. Torr. Club,
L0162
A hybrid grass, Bot. Gaz, 1x. 165-167.
.rx" sfasses—Stipa Scribneri, Festuca confinis, Elymus Saundersii. Buall,
orr. Clab, 1. 125-126,
Vasey, Geo and Scribner, F. A new Eriochloa—Eriochloa Lemmoni
Bot. Gaz IX. 185
Repart of the botanist, (In U, § Dept. of Agric. Rep. of the Comm. for
PP- 123-136 Washington 1884.)
1885.
Adescring: '
Plive catale : . 80,
w;ﬂlington, 1885 gue of the grasses of the United States. pp. 110
™ Brasses—Trisetum L ici 1511 :
udovicianum, Le tochloa Langloisii, L. Nealleyi.
Sall, Tory Club, x;, 6-7. ; :

Some

Bot. Gaz. x. 297.
Bot. Gaz. x. 364-366.

MnU.S. Dept. of Agric. Rep. of the Comm. for
Washington, 1885.)

1886.

the grasses of the arid districts of Kansas, b{e—
- 8% Washington, 1886, (U. S. Dept. of Agric.

, Panicum Nealleyi,
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P. repens var. confertum, P. virgatum var. macranthum, var. confertum, var
elongatum, var. diffusum, Imperata brevifolia, Aristida Arizonica, A. Havardii
A. Orcuttiana, A, Schiediana var. minor. Bull. Torr. Club, xim. 25-28.

Tuberiferous Hydrocotyle Americana. Bull. Torr. Club, xm. 28-20,

New American grasses—Aristida Reverchonii, Stipa Lettermani, Muhlenber
gia Parishii, M. Californica, M. Wrightii, Agrostis depressa, A. exarata yar
stolonifera, var. littoralis, A. foliosa, A. Diegoensis, A. Oregonensis, Deyeush
Cusickii. Bull, Torr. Club, xr. 52-36.

Notes on Eatonia. Bot. Gaz. x1. 116-117.

Graminez. (In Watson, S. List of plants collected by Dr. Edw. Palmer it
southwestern Chihuahua, Mexico, in 1885, Proc. Amer. Acad. Xxi. 442444}

National herbarium at Washington. Bot. Gaz. x1. 153-156.

New grasses—Trisetum montanum, Diplachne Reverchoni, Glyceria Let
moni, Festuca Texana, Elymus Macounii, E. nitidus. Bull. Torr, Club, =&

118-120,
Synopsis of the genus Paspalum. Bull. Torr. Club, xu1. 162-168.
A new genus of grasses—Orcuttia. Bull. Torr. Club, xm. 219; Wei

Amer, Sci. 1. 4-6.

New grasses —Sporobolus Bolanderi, Agrostis attenuata, A. foliosa, Mobles

bergia Neo-Mexicana, M. acuminata. Bot. Gaz. x1. 337-338.
New species of Mexican grasses collected by Dr. Edw. Palmer, in southwes
Chihuahua, in 1885, Bull. Torr. Club, xmr. 229-232.

1887.

Desiderata of the herbarium for North America, north of Mexico; Ranuacs
ace® to Rosacez, inclusive. pp. 15. 8°. Washington, 1887. (U. S. Deft
of Agric.—Bot. Div. Bull. 4.)

Grasses of the South; a report on certain grasses and forage plants @0
vation in the south and southwest. pp. 63. 8° ~Washington, 1857,
Dept. of Agric.—Bot. Div. Bull. 3.)

New species of Mexican grasses—Sporobolus Shepherdi, S. anauds, e
mosus. Ball. Torr. Club, x1v. 8-10.

[Review of] Grasses of North America, for farmers and students.
Beal. Vol 1. 1887. Bull. Torr. Club, x1v. 103-104.
ab, X1V o4

(U3

Graminez. (In Watson, S. List of plants collected by Dr.

the state Of Jalisco, Mexico, in 1886. Proc. Amer. Acad. XXII. 459"&)
Redfieldia, a new genus of grasses. Bull. Torr. Club, xiv. 1337134

Fasciation in Sophora secundiflora. Bot. Gaz, XII. 160-161.'

partment of Agriculture.
rasses and forage plants,

[Review of] G
Xl 301-302,

N‘:;; on the Paspali of Le Conte's monograph. Proc. Acad. P

i
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Report of the botanist. (In U S. Dept. of Agric. Rep. of the Comm. 1386.
pp %-03 Washington, 1887.)

1888.

New western grasses—Poa macrantha, P. argentea Howell, Alopecurus
Howellii, A, Macounii, A. geniculatus var. robustus, A. Californicus. Bull.
Torr. Club, xv, j1-13, .

New or rare grasses—Triodia Nealleyi, T. repens, Bouteloua stricta, Stipa
fexuosa, Sporobolus Nealleyi, Poa Tracyi, Diplachne Tracyi. Bull. Torr.
Clab, xv. 48-49,

Symopsis of the genus Panicum Linn. Bot. Gaz. xur1. 96-97.

Notes on Hackel's monograph of Graminez. Bull. Torr. Club, xv. 116-117.

Rales for the Botanical exchange club. Bot. Gaz. xmr. 160-161; Bull.
Torr. Clab, xv, 167-168,

The Exchange club. Bot. Gaz. xmr 161-162,

Uharacteristic vegetation of the North American desert. Bot. Gaz. xi. 258-
3

U8 w0 species of Graminez—Sporobolus confusus, Melica Smithii. Bull.
Torr, Clab, xv. 203-204.

Notes on some rare grasses—Andropogon Hallii, Redfieldia flexuosa. Bull.
Torr. Club, xy.

.- arid districts., pp. 61. 8°. Washingt.on, 1888. (U. S. Dept. of
e —Bot. Diy Bull. 6.)

R‘m of the botanist

(In U. S. Dept. of Agric. Rep. of the Comm. for
188y Pp. 301 pPt. oI Agri P

~21. Washington, 1388.)

1889.
(In

' o Watson, S. Collection of plants made by Dr. Edw. Palmer,
— . G“aymas,Mexico. at Muleje and Los Angeles Bay in Lower Cal-

Ame: ,l::: o1 the Island of San Pedro Martin in the Gulf of C alifornia. Proc.

- XX1v,
m Nax‘ 79"81)

d, U.S. N. Proc. U. S. Nat. Mus. 1888. x1. 368,

Palmeri. Gard. and For. 11. 401.
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Wilmington, Del. and Washington, D. C.

Frost freaks of the dittany.
BY LESTER F. WARD.
WITH PLATE XIX.

Une bright, crisp, frosty morning (Dec. 5, 1892), as I was

;?;g d delightful ramble with my congenial friend Mr. Victor
Masor, ;

ur attention. After r

“ inspect them they
hibited such a uniformi

88( be restrained g
Cunoslty,
~ We found

emarking a number without stopping
presently grew so numerous and ex-
ty that the scientific instinct could no
nd we turned aside to satisfy our

that they were in truth nothing but ice, but that
veritable freaks of frost. Every
the stem of a small herbaceous

f several thin foils or wings from
, firmly attached by one edge to




